T HE principal goal of life historians is to understand the processes by which individuals acquire and allocate energy to explain the phenotypes that result from these processes (Dunham et al., 1989; Stearns, 1992) . In nature, rates of acquisition and allocation processes differ frequently, such that animals are in positive or negative energy balance for periods of time. Nonpolar lipids represent a dynamic pool in which energy is stored, during periods of energy surplus, for use during periods of energy deficit (Derickson, 1976a; Fitzpatrick, 1976; Mrosovsky, 1976) . The amount of nonpolar lipid reserves has a tremendous impact on an organism's ability to survive (Gosler, 1996 Several nondestructive methods of estimating nonpolar lipids have been tried with varying levels of success. Estimators such as changes in body mass (Humphries and Boutin, 1996) and condition indices (Gosler, 1996; Jakob et al., 1996) have been used to estimate changes in nonpolar lipid. Like lipid extraction, these estimators attempt to measure changes in nonpolar lipids directly. Unfortunately, the accuracy of methods based on body mass and condition indices is largely unknown and depends on both allometry and the relative allocation of energy to lean versus lipid mass. More recently, a method based on absorption of cyclopropane gas by animals has been shown to be highly accurate (Henen, 1991 Regression models of dry lean mass.-In both analyses (TOBEC and TBW), stepwise linear regression retained all independent variables and produced statistically significant models ( Regression models of wet lean mass.-Both TBW and TOBEC were highly correlated with M, (Fig. 1) . Examination of residuals indicated two points were extreme outliers. Because outliers can have a large effect on regression coeffi- cients in analyses of small sample sizes, outlying points were removed for the purpose of generating regression models. Subsequently, all data points were used to determine the accuracy of predictions derived from the regression models.
In both analyses (TOBEC and TBW), stepwise linear regression retained all variables, and produced statistically significant models (Table 1) of Mb (Fig. 3) (Fig. 3) . Therefore, studies should be designed to eliminate sources of error in wet mass and TOBEC by measuring an animal with a clear digestive tract (Bachman, 1994) .
If the TOBEC method is to be of use in field studies of lipid cycling, it must be accurate enough to detect seasonal and annual changes in lipid masses of individuals. The TOBEC model provided estimates of M, in S. undulatus that were highly correlated with actual M, (Fig. 2) Fig. 2) . Average error in percent lipid (0.2 ? 0.4%) was one-third of that for the TOBEC method. For animals with greater than 0.1 g of nonpolar lipid, TBW predicted M, with an average percent error of 15%. Furthermore, the mean and variance of predicted Mn and actual Mn were almost identical ( Table 2 ), suggesting that the TBW method is a valuable tool for determining nonpolar lipid levels in a population of animals.
Use of isotope dilution space to measure TBW is a potentially powerful tool for obtaining nondestructive estimates of M, in S. undulatus. However, care must be taken to minimize the error associated with isotopic estimates of TBW. The sensitivity analysis indicates that a very small error in TBW (-1%) can lead to a large error in Mn (Fig. 3) . TBW can be measured as deuterium dilution space to better than ? 0.5% (Halliday and Miller, 1977) , but an overestimation by 1-4% occurs frequently when hydrogen isotopes are used to determine TBW (Halliday and Miller, 1977 
